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(54) EXHAUST EMISSION CONTROL DEVICE FOR INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an exhaust 
emission control device for an internal combustion 
engine capable of controlling electric power consumption 
from electric discharge and efficiently purifying exhaust 
gas by setting not to make electric current from electric 
discharge excessive. 

SOLUTION: This device uses a characteristic that light 
emission amount (in proportion to accelerated electron 
generation amount required for a reaction) from electric 
discharge is saturated to electric current. A clearance 
dimension L between insulating substrate 5, a thickness 
dimension (t) of the insulating substrates 5 and dielectric 
constant of material of the insulating substrates 5 are 
adjusted (adapted) to maintain electric current below the 
electric current saturating light emission amount from 
electric discharge. Accordingly, electric power 
consumption is controlled to eliminate waste of electric 
power and exhaust gas is efficiently purified. 



±2 



'J_r 



f~rr= 



33 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAHYaiRCDA41 4221 026... 2006/03/1 0 



<19)B*H#aF/? (JP) (12) & ffl 45 1^ & ^ ^) (ll)»^ttlH^B8*# 

45812002-221026 
(P2002 - 221026A) 
(43) 'Am B ¥/£14*f 8 n 9 B (2002. 8. 9) 



(51)IntCL T 




F I f-7^K(##) 


F 0 1 N 3/08 




F 0 1 N 3/08 C 


3 GO 9 0 


B 0 1 D 53/34 


ZAB 


B 0 1 J 19/08 C 


3G0 9 1 


B 0 1 J 19/08 




F 0 1 N 3/02 3 0 1 F 


4D0 0 2 


F 0 1 N 3/02 


3 0 1 


9/00 Z 


4G0 7 5 


9/00 




A 








*g»3R S*J®<7>*4 OL 6 H) 






#B2001 - 1741 1( P2001 - 1741 1) 


(71)fflBA 000004260 




(22)ffiIBB 


¥/£l3*P 1 £25 B (2001. 1. 25) 








(72)&9«f ^JH SJ§ 








*»*^mT&P3|pBr 1 TB 1 
















(74)ft3A 100096998 














F^— A(##) 3G090 AA06 








3G091 AA18 AB14 BAOO BA03 BAH 






BA15 BA19 DA10 DB10 EA26 






FA02 FA04 FB02 FC07 






4D002 AA12 AC10 BA09 








40075 AA03 AA37 BA05 BD12 CA15 


(54) 









(57) iwm 

mm) Mmiz£Qmnzmm*mmizt£>bts.^£? 

mfe^m mmmiztn^xmrnye^ytm (Kjftic 
^-cit. mmm\zmsTM.myt<D&ftmt>mfa-rz> 

m*mm \,xmM\zmmmm-r^z\ii^t£< u 



/77 



3 5 /2 XJa 



x r J ° / 

^ ^-^-H 



1?, 



/I 



**** 



(2) 

1 

^6ftft;»t8g6<i:£«fA. 

[W*«2] MteiRl. $2*gf^«ffla|*ffl-*&. 
*ft WAfffifB*e&S«W«JS^i£ro^ft< tb-Jj&m 

*s i imco^mmm<Dmm.mmm.. 

[»I*B4] «HB«*(**<T;U5^-r»oT. 20 
BdSB&e&«PBl«P£FB , )-*te£: 0 . 5 ^ 6 1 . 5 mnKDRS] 
<hL. 

mz&mmm<D&m-*m$: o . 8-2. 4mmwtL 
fcct *m*b i * fctt»#* 2 tcte^cort 

[0 0 0 1] 

f-f — tf^x>s?>#ott^f jc^snsti^tt^ft 30 

BlcH-T-5. 
[0 0 0 2] 

<7)&ffiti. 0g*.tf«rM¥8 -4 9 5 2 S^iiaiCw^J: 
(PM:Particulate Mat ter) . ft 40 

ft. 

[0 0 0 3] 

9 5 2 5^&«CHjj«£ftT^*»SLi*<fc8IBtt. ft® 

«©««iHK:#p*a*T ft d <h ic «t o 38£T a y^xv 

(PM) . ft£l*tCNOx3?<D#Xtt^&*83»£J?Kt;L 



&m 2002-221026 
2 

[0 0 0 4] fCT. *^fTlt jfg±-Tfttinii6fB^<h 

ttmmis <h roppi ic «®«tffi*<S) ft® ^ib*. ft t mmm & 
lt bmm$&-z5£±? zmmf&T izttm? ftsgfts 
#easi diin-a-r) -rftdt^jifctjLftjffl-tftjpt l 

[ooo5] *%w(omM\z. ±se^^icso'#. x? 

Xv5!^B<omffilc^<feTftj!S'>&mrofit LT. 38 

dtKifcft. 
[0 0 0 6] 

Btc<fcft<t. ffi. a2*«lc»£-fft»/Jvtt*©««t 

[0 0 0 7] oso. #fS9iTtt, ^^-Tfttni^m^t 
ammffi £ oisj tc «fgzifta*i$) ft & £ jg a ft <t rn.ffi.rn £ 

a«fia*n dtm-ar-T) Tft^i^^aiL. doesfn-rft^ 

lc«tD^*ft3f^S5MfC^-rftcfc-5JCLit. Z\<DZ. 
ft. 

[0 0 0 8] *«9iro«l*5I2C«fc<5t. fgl. 

ft£4Em®i*m-<t&. a&ft^««e»ss«»ffi/P^-ffi<D^ 

^fSttS. C CD "5 (C, fgl. $2i|Bft&|gffi<0|Blfig 
Tftt. fcftl^ttlgl. !B2|ft»*«©«Ht-+J*©^ft< 
tfc-^^-ffiSBIfimtf. Mil. £2*«|SJT5B£ 

-f ft fK/htt««)«sK« tc*f l Ttnmyt<D&ytm&&ia ■? 

ft fiJ^T IC ft *jJ»-C # ft . 
[0 0 0 9] *^B^ W |i*JS3lCckft<!:. ffiiS:S«W« 

eS«JTft@^MWTIc-&-a:ft^^T^ft. 
[0 0 10] *»W©M*«4»cJ:*t. 9mitifi7)V 
5tTSoT. «^lcat|-rftfls!t<llC^LTi5[«7fe(D 
^*S»^?aTftmc5t<itftft«fc^lc. ^»«p B 1<7)^ 



3 

PhH&trO. 5*^1. SmmWBSliU. 

J§i^££0. 8-2. 4mm©fl3<hL->t.r<!:£#ai<hT 

•5. 

[0 0 1 1] croiolc. 0. 5**61. 5mmtf)®5H 
0>16RSttlffl©l8IH7rB:£. o. 8-2. 4mm(0Rl 

[0 0 12] 

rt«*<&B8rosmflMLgss£. mffiz&mLTmmizwiw 
-rs. ei i a^@3 ^ffl^x> tmswfcfSBwra 
&^m.mti>. em*. x-ftwn-m&Mmozf^x-? 
R±mm<DWLB&mf>m-c$>z>. m2\t. hi 

[0 0 1 3] SE^HtgB 1 li. WMPT*5l>y 

>3 o«j»«*3 i oa+cBisn. M®a$£&-f:/ 

5X7M*12t. £<0:/5;C-S , $S£8H2F»iK:E» 

Bit. »^^*we : f : «e«»si*R*iiiE-r-6**a8* 

ftTHttttft* DP F (Diesel Particul 
ate F i 1 t e r) 3 2 #lc«t 0 M?n5. 
[0 0 14]5fef, y7Xvi4gI2©M£ll. 
@2$ffltr>Tlft^T-5. y7XTS4gI2rtlc(i. }g 
»<0l6*S«5**flf«iamTf¥fTK:ffiB4*a. &*6i&g 

« 5 ffl\zm tf7.i>mm?z>m¥-rjiffi9& e tfRmznx^ 
cools] 5 aic 12. -tn-^naiwjSMfrx 

Sitn3flm6£^T&^ffi3£#|*]$-ti-TBaBU £ 

[0 0 16] ±f2Lfcy7Xv^*^M2©e}5£fC*5l^ 
T. IM£tt5ffl<D|*raTj-& (Hltf>L-+tt) . *5j;tf 

tt»s« 5 ©«»ri-ffi (iitt«) (Dffi^mzmm 
■tz>z.tx\ vtfbtkmomffimizziVTi&myt mmiz 

-5. 

[0 0 17] lit, «tm©«DfEM<i:. t(DM% (1S0 

mm?\z£z>hi 2®&\z£z.) ©^7tffi©n«ic^^ 

T. @4^e>E6$:ffl^Titt^-r^. 0411 m«i 3 \Z 



(3) *$M 2002-221026 

4 

l$ttiT$)5. 0 6ti. fiS/]\te®©SiSit<i<b. St/MftQ 

Tw&mftwfgftffitwisa&^TiNHiEi-e&a. 
[0018] mm3^&mm<D5zmmmi££miaLtz?si 

i?3i£©3«Tl/£ro l/4i£gS^#£&*£Lfc©a>\ El 
4 (a) <t>ro«ptt (-f) -et-T. £©f!iEE©I=P 

Sn»C«fc0mfii3 ICifBtESnsmiSi!S^^B]4 (a) ■*>© 
1»tt (n) ICjkU ffc/h&m#£&3R!±LT^5&^£ 
$1". 0 4 (a) f ©ABB^t^E!^ (R$na*lbl£ 

10 *) Lfc(DAl4 (b) «&/h»m©rt© 2 m© 

[0 0 19] 04 (b) (/\) IC^-r^ifiM (\d—{7 

mmm ic^L-rs^* (mmm.^m.^^-t) ©^ 

[0 0 2 0] 0 5te. SS/httm 1 le]T©387t ('x) <fc^ 
git (-) ©WWSi^SLT^S. H5l>ffl»tt 
20 (-) te. 04 (b) * </\) (C^L-fcmfftM (tr— * 

«se«) © i mM&z&xm mmim*) l^eit-s. 
B£) . £©«fc5ic. ^m-esitn^mSttt^Tt (KJ&K 
OUTDi'-OfciiSII^EI 6 fC^-r„ 

[0021] ^^-r^^TtatmBStw^tcn, mm* 

30 -fr-T) -T -5. cro»T5#-f>^, El 6 
S^fNHC&t^T. ifii7 0mAt*o'fc. &*5> El 6 

[0022] ^©.fcptc, mm3 izmm-rsmmmizzt 

^Sr^T^tfElT^-So 

[0023] mmsizmc^^mi&^mamms. 
(eii*) ^^^<-r^<!:. «aEfs*«**-r4i#tta** 

*. ifc. «Sig:S« 5 ©«JP^tr£ t (HI*) ^^^< 

(5 1 ) . cj) &£zt (?) «. ^tti^nmm^m t afi 

IlldO. 8 mm. 1. 6mm. 2. 4 mm<7)!t3H4ifg£^ 

r. 

50 [o o 2 4} z\<D&mzm^&. m6T-*Ltzmmiz*t 



(4) 

5 

7 0mAftTi/j;W9l;. 0 7 (C^-tlgi&gffi 5 BDO 

b. 0. 5*6 1. Smm<DmW<D&&&&SM<nmffl 
1-SLi. 0. 8~2. 4mm<oenaw«geS«5«j? 

[0 0 2 5] CCT. fl^Xroje^SffiSPnl'NCOiSiaffi 

<. ttastE5rt«c«RLfcm«3 t*6&*js! 10 
a t «. mmzm^fr&i\ fct, ^7*00,^ 

MjATftft. CWD.£f4. tfiOkS4E5ffl0!)MRh|-&L 
*U mmT* 0 . Jfii&Sfi 5 t AU . 6 mm 

[0 0 2 6] 08(4, «»S«5OT^tg*<t:. ^Sftffid: 

9. S!cmT-n?tn-5>m«i€:R>r^fiilcl§^T#-5>cl < i:^^ 

■r. naqst*. MMMK5g>4meajrr«c& 
T^^i^Tt- «&s«5(a*m£s;rrnt4*m 20 

[0 0 2 7] #a#fk«Kl«)fPffltCOl»T. WTI«BJ 
SfettK. &J:tftt?4*i9Sfc<IM( (PM) ^<DfgB)c»$ 

a. it, -winjim^ e tsf^xtf©**^ t*« 
kjsl-, o^'jtDV (o*) ^tssni). u(d 

0 7y*A (O*) KftSfc* (NO) iz 

a«is£u (NO:) a^riEsn*. &i5. 

;itf707y*;l' (O*) (4. M*JfilE*©7^ 
(OH*) 

[0 0 2 8] CUT. tS^t$5»*Xt©eftt 
*S!fett* (PM) ©SHbtt. (C) a 

J£ (SOOT) . fc«fctf«Yb** (HC) S±S»tt 40 
(S. O. F. ) C^ij^nS. COgsi?! 

(C) . &£Xfmit*m (HO <fc. **i;:«fc0£j5SS 
n*n»fc** (NO,) <h!4, i5c^fc*-rj;c)lcJSJC 

r«. a:*. z\<Dmm\z£K>3if$.2nz>-mtmm (n 

Oi) f4. ***llB«oett^©CfC*t), sit 
^7.<hLTt4telC^- < y> (O.) ^*tfe-5. 

[0 0 2 9] m (SOOT) CD«£(4. C+NO,-C 
0,+NOtftt). *JKttfti (S. O. F. ) 
(4. HC + NO, — CO, +H, 0 + NO<D«t^{CS^T 
-So tt^f-WffijftttR (PM) t^miCcfcO^BKS 50 



$$0fl 2002-221 026 
6 

nz-gut&m (no,) t»4. tttttjwsttL&maffl 

[0 0 3 0] JfclC. 
Bftttl (NOx) ©frffclciSHTtt. (N 
Ox) <!:AJ[®(CJ:0±^$n-5O7^*;U (O*) £ 
77X^I8£ga2:fc<fctf«j&tt£DPF 3 2W2X 

#X (CO,. N,) . *S«ti;*i4:-3T»tBSn5. & 
3l&ffc433 (NOx) t4. =SEft^^ (NO,) t-SKt 
gjg (NO) ©jg-g-ife-CfeO. W7tffl-?$> ZixitTkm 
(HC) tt**S»BE»tUTl»*^'f»C^*nT(f»*. 
tCT. -Kfbl^^ (NO,) CDJ®£t4. NO, +HC- 
N, + CO, + H, O <fc£c 9 . — KflSSS* (NO) WJg£ 
(4. NO + HC- N, + CO, +H, OO.fcolCJgtSLT 

[0 0 3 1 ] C©«fl;** (HC) LO=yViJ)V 

(O*) t^gftSffcL-T. tlllHC (HC -O) 
*<±fi££ft-5. -E-bT. CW^&iflHC (HC -O) 
£NOfc«fl:SnTNO, ittD. il7cJKf&^{£iI-r 

[0 0 3 2] ##IgTf4. *6»S«5racDKiH^ffiL. 
*J:0tj|e»stR5O«JP^-ft t C&T. 

TStf7#ftlCf»0 7 (O * ) 

SrfflJ*. . *0^4$«fc < X £'&fl;T# -5 7*7X7J64 

S. 

[0 0 3 3] ft*. #3S9i©3ftK«;:»fc»3. *6i^S«5 

d>&< tt>— *©-+tt*wsE-r-5^tT««3 tans 
[SfficDfgmftitt^] 

[01] *J5WO-JiaS»*07'7Xv384SI«)*« 
#?J5£0T$>£. 

[02] mi *<Dmm&w.<DmM&7RV, (a) 

0. (b) (40 3 (a) <7><BiJ®0T&-5. 

[0 3] *^^w-*jg^s8ro»m^bsa^:^^^-r 

[04] msiciim-r-5>m«tK^s:^-ri!#ti0T-*-5>. 
[05] 1 tEKDWhtkm&yet. ^(on^.n^m.m^ 

<fc coM^ ^^-r4#tt0T & 

[0 6] ja/htt«©«fiSffi4:, */Mft*T©*«5ttfl!)» 
Ttffii ©MS Sr^-r4#i40T* S„ 

[0 7] Jgft£«H<Z>IRlHTN£<!:. *6&S«0)«Jl-tfe 
iWS^^*-r*ttt0T'&-5o 



(5) 2 0 0 2 - 2 2 1 0 2 6 

7 8 

&mT3bz>. 3 

1 s^^ftis^ * 32 /ttiKtt cr d p f mmm 



im 1 ] 



[0 2 ] 



■2± 



3 6 /2 ^3a 



/f7 



□ 



3 5 



7^ 



A 



CH5] 



[S3] 



30 31 



:£>->-> 


-/-, 







5000 
4000 
3000 
2000 
1000 
0. 



[B4] 



0 20 40 GO 80 100 120 140 160 



(~0 <-) 



ft* 





5 10 15 20 25 



[08] 



(6) 



**M 2002-221026 




(51) Int. CL 7 

F 0 1 N 9/00 



F I 

B 0 1 D 53/34 



T-73-K (##) 

Z A B Z 



